ISPDOS PROGRAM


Version 1.2 - Feb 11, 1999


UST Research Inc. - http://ustr.net





This program was done entirely by me, it is available for download, copy or distribution freely in the form of the original ZIP file. Please, don't change anything in the files, so it will still working fine 


for the others, and to keep my references as the writer.








NEW VERSION UPDATES:





PC CPU SPEED RECOGNIZATION


Now the ISPDOS identify the PC cpu speed and adjust its internal timers automatically.





NON EXISTENT PORT


At power on, the PC BIOS recognizes all the available ports, but if one parallel port pins has some external forced pull-downs, the PC BIOS removes it from the available ports list. If you try to use a non-existent parallel port with ISPDOS, how it will inform you about that and will display the help screen.  If you are sure about the existence of that parallel port, you will need to disconnect whatever is connected to that port, power off and on your PC, so the BIOS would recognize and "install" it in the device list, then ISPDOS will work with it.





PACKAGE FILE EXCLUDED


File ISPDOS.TXT was removed, use ISPDOS.DOC (Word for Windows or WordPad) instead.





89S8252 CLOCK SPEED RECOMENDATION


If the '8252 clock is 6MHz or higher, use the ISPDOS.EXE, since it is optimized for top speed operation for that clock.    In case of the '8252 clock is lower than 6MHz, use the ISPDOS2.EXE instead, it runs 6x slower, accepting clocks of 1MHz and above.











FILES INCLUDED:


ISPDOS.EXE 		-   Normal executable file in DOS.


ISPDOS2.EXE		-   Normal executable file in DOS, slower operation.


ISPDOS.DOC		-   Word for Windows or WordPad text file (this file)





PROGRAM DESCRIPTION


Allow any IBM-PC to program, read and compare the FLASH and E2PROM of  the  Atmel At89S8252  microcontroller,  as well to program the Lock Bits and Erase both memories, upon a simple DOS command line.





There is no need for any special hardware or programmer,  since it is based on the parallel port communication capabilities.





CONNECTION


The only require  is to build  a simple 5 wires cable, one side is a DB-25 male connector  (go to PC) and  the other  side you choose how you will go to hook up to the '8252.





I use a Modular Adapter RJ12-DB25(male) adapter  to build  the  PC side, you can buy at any Radio-Shack.  It comes with wires already connected to the RJ12 side  (6 pins) and you  plug  the other side of the wires into the DB25 housing according  to the diagram below.   It doesn't require any soldering,  except if you would install the 74HCT14 chip as described below. This adapter goes directly to the PC parallel port.





A regular flat phone cable 6 wires (not a standard phone cord that has only 4 wires) will do the connection to the '8252.








DO NOT WORK IN DOS-WINDOWS PARTITION


The program was wrote in assembler to speed up things.  I am not a  Windows program writer so it will run only in pure DOS partition.  From Windows95 and 98, you need to restart your machine in DOS.





I don't see too much problems,  since all my  8051 assemblers also run in DOS, so, I don't care.








PARALLEL PORT


It is quite possible that you already installed a second parallel port at your PC, so you don't need to unplug your printer cable to


use a parallel port scanner, video camera or anything else, or now use the ISP interface to program the '8252 at that LPT2 port.





There are two other similar programs available on the Internet, but both ignored that probability to use a LPT2 or LPT3, and they stick only to LPT1 usage, what is not confortable.





Secondary parallel port needs an extra PC card, normally found to be installed at the ISA bus.  You can find those cards in a single extra parallel port (what is recommended), or in conjunction with more serial ports (can create lots of confusions to your already available serial ports).  The single extra parallel port is the less expensive one, you can find it for less than $8 around.





There is a problem for those cards though, some of them offer a considerable capacitance at the output pins, what creates a problem to the '8252 ISP SCK pin that requires a sharp edge pulse. I found some of those cards (I have one running in my machine) and the 'deformed' pulses need reshape, so I used a schmit-trigger chip 74HCT14 to cut the pulses sharp again.  The 74HCT14 has six inverter gates, and we don't want invertion, so I connected two gates in series to invert-invert, and get the signal at the right polarity again.  As we can build 3 invert-invert, I used to reshape all the three important lines on the interface, MOSI, MISO and SCK.





Installing the 74HCT14, it creates a so sharp edge pulses that it creates another problem, high frequency generation, and it avoids to use the top speed programming to the '8252, so now we need to cut those high frequencies interference using a small 1nF capacitor between the SCK ('8252 side) and ground, and between MISO (PC side) and ground. By this way we can use the program at the maximum speed even with a 4 ft cable, at any parallel port.





I installed the 74HCT14 inside the Modular RJ12-DB25 housing.








DOS COMMAND LINE


I always like so much to use DOS command line programs, since you can call then from inside a batch (xxx.BAT) file, in a sequence of programs.





For example, I use a DOS text editor to change the 8051 source code, the ASEM.EXE 8051 assembler, a DOS program to generate the HEX file, a HEX2BIN DOS program to convert the Intel HEX format to Binary, and this ISPDOS to download the binary code to the '8252 flash memory.





I use these 4 programs in a sequence inside of a .BAT file, so it calls all the programs in the right sequence and does all the dirty


job easily for me.





DOS command line programs allows you to put all the parameters in the .BAT text line, so it's easy.








PROGRAM COMMANDS


As an easy way, you need to tell the ISPDOS what you want to do, Program, Read, Compare, Flash or E2prom, Erase or Program the Lock Bits, which Parallel Port, and the file name to read or write.





The syntax is:    ISPDOS  /ABC  FILE.EXT





A 


        P  (program a memory with data from the file.ext)


        R  (read memory and write the file.ext)


        C  (compare memory to the contents of file.ext)


        Z  (erase both memories, B needs Z too)


        L  (lock bits described in B)


        D  (show cable diagram)





B


        F  (uses Flash memory)


        E  (uses E2prom memory)


        Z  (erase both memories)


        1  (Lock Bit 1)


        2  (Lock Bits 1 and 2)


        3  (Lock Bits 1, 2 and 3)





C


        1  (use LPT1 - usualy address 378h)


        2  (use LPT2 - usualy address 278h)


        3  (use LPT3 - usualy address 3BCh)


        4  (use LPT4 - usualy address 2BCh)








File.Ext   (DOS filename) If not specified, the program creates or uses a filename TEMP.BIN








It is mandatory to use the 3 digits ABC following the slash "/".





Examples:





To program the E2prom memory with the contents of E2P.BIN, at LPT2:


ISPDOS /PE2 E2P.BIN





To read the FLASH memory and write it into FLASH.BIN, connected at LPT1:


ISPDOS /RF1 FLASH.BIN





To compare the flash memory with file YYY400.R20, at LPT3:


ISPDOS /Cf3 yyy400.r20





To erase Flash and Eeprom memories, adapter connected to LPT1:


ISPDOS /ZZ1    (filename not required)





To program Lock Bits 3, connected to LPT2


ISPDOS /L32    (filename not required)





To see the cable diagram:


ISPDOS /D





ABC and filename.ext can be entered in lower or upper case.





After each write or read, the ISPDOS calculates the CRC16 from the data transfered, so you can use this indication for any purposes, as for example, to visually check if the data still the same and its integrity.








HELP SCREEN








   +-----------------------------------------------------------------+


   |          ISPDOS v1.0 - At89s8252 ISP - PC File Transfer         |


   +-----------------------------------------------------------------+


   |           Syntax: ISPDOS /ABC file.bin                          |


   +----------------------+--------------------+---------------------+


   |     P - Program      |    F - Flash       |    1 - LPT1  (378)  |


   |     R - Read         |    E - Eeprom      |    2 - LPT2  (278)  |


   |     C - Compare      |                    |    3 - LPT3  (3BC)  |


   |     Z - Chip Erase ---->  Z - Chip Erase  |    4 - LPT4  (2BC)  |


   |     D - Show Cable   |                    |                     |


   |     L - Lock Bits  ---->  1 - LB1         |                     |


   |                      |    2 - LB1+2       |                     |


   |                      |    3 - LB1+2+3     |                     |


   +-----------------------------------------------------------------+


   |  ISPDOS /PF2 P500.BIN - Prog Flash at LPT2 with P500.BIN file   |


   |  ISPDOS /ZZ1 - Erase Flash + Eeprom at LPT1 (no filename req)   |


   |  ISPDOS /L23 - Lock Bits 2 and 1 at LPT3    (no filename req)   |


   |  ISPDOS /D   - Cable Diagram to connect PC to At89S8252         |


   +-----------------------------------------------------------------+


   |  Wagner Lipnharski - 1999 -   UST Research Inc. - www.ustr.net  |


   +-----------------------------------------------------------------+





CABLE CONNECTION





   +----------------+-----------------+-------+------+-------+


   |  PC LPTx DB25  |  AT89S8252 PINS | DIP40 | PLCC | xQFP  |


   +----------------+-----------------+-------+------+-------+


   |  10 ACK -------<----- P1.6 MISO  |   7   |   8  |   2   |


   |   8 D6  ------->----- P1.7 SCK   |   8   |   9  |   3   |


   |   7 D5  ------->----- P1.5 MOSI  |   6   |   7  |   1   |


   |   6 D4  ------->----- RESET      |   9   |  10  |   4   |


   |  25 GROUND ---------- GROUND     |  20   |  22  |  16   |


   +----------------------------------+-------+------+-------|


   | Note: At89s8252 SPI needs sharp edges at SCK pin. Some  |


   | PC parallel cards has high capacitance at the output    |


   | pins requiring a 72HCT14 to rebuild those pulses:       |


   |                                                         |


   |                   .---- 74HCT14 ----.                   |


   |                   |                 |                   |


   |      10 ACK -------10  11-----12  13------P1.6 MISO     |


   |       8 D6 ---------1  2---@---3  4---@---P1.7 SCK      |


   |       7 D5 ---------9  8-------5  6-------P1.5 MOSI     |


   |                                                         |


   |             Connect a 1nF cap from (@) to ground.       |


   +---------------------------------------------------------+





This pinout connection is the same suggested by the program eac_isp.exe, since I had the cable done already, and also you can use the same interface cable for both programs, if by any reason you want to do that.  The 74HCT14 inclusion is mine suggestion. 








PROGRAM SPEED CONSIDERATIONS:





AT89S8252 Serial Flash/E2prom programming requires that the SCK runs at speed 1/40 from the '8252 clock oscillator.  It means that if the '8252 is running at 6MHz, the SCK can't be higher than 150kHz, clock min period 6.6us.





The ISPDOS now recognize the CPU speed, and adjust its internal timers based on that information.  The only timming information that can needs some adjustment by the user is about the at89s8252 clock speed.  The ISPDOS is adjusted to run for at89s8252 with clocks of 6MHz and above.  If you have any trouble or running it with clocks lower than that, you need to use the ISPDOS2.EXE that has timers to run with '8252's clock of 1MHz and above. This program runs 6 times slower than the ISPDOS.EXE.  If even using the ISPDOS2.EXE you still having problems, contact me and I will try to solve the problem.





If you want to make experiments for top speed operation, the main timer control is at address 0027h (LSB) and 0028h (MSB) of the ISPDOS.EXE program.   Use any binary editor and first change address 0028h (MSB).  The original value there is 07h, increasing that value will speed up the program, reducing will do slow down.  Don't go for values below 01h or above 20h.  Fine tunning can be done at LSB address 0027h. One can think that 0028h contents is related to the '8252 clock in MHz, it is not true but very close, so if the '8252 crystal is 3MHz, the value of 03h at 0027h will tune the program for top possible speed operation.  Be careful and always make copies of the file when messing with those bytes.


The best way to calibrate the program is using the "Compare" command, comparing the '8252 flash memory with its image PC file.  If during the compare operation an "compare error" occurs, it means the program is speed marginal, and you need to slow it down a bit.





The main reason about try to "calibrate" the program for your special '8252 setup, is because the Flash and Eeprom write and the ISP SCK timmings are not so fast, so to program the entire Flash memory can take up to 22 seconds, what is a long time to wait when you download one new version per minute during development.  If the program is not "tunned" to your '8252 clock speed, it will be wasting time, something you will start to dislike after some time.    A bad 'conversation" between the program and the '8252 can cause the '8252 ISP to understand a "wrong" command, and sometimes it can cause the unit even to lock the security bits, so you can't read it anymore.  If all you can read is only "FFh", or a sequence exactly the same of the LSB address byte value, it is possible the lock bits are down and you need to ERASE the unit with the ISPDOS /ZZp command.





If you find a perfect different "delay factor" for your own situation, please email me with the details, so I can include the recommendation in the new versions of this file.





Anything else, just email me.  wagner@ustr.net








IN CASE OF PROBLEMS


A simple way to recognize that the adapter/program is not working well: 


Try to read the FLASH into a file and take a look at the binary data. If the data is exactly the value of the low 8 bits addressing of what should be the correct data, then the '8252 is not serving you its memory contents, but just echoing (repassing) the lower 8 address bits just supplied to it, what means something is wrong.  The most common cause is the Lock Bits are down (programmed), so you need to erase the unit.





If something is wrong using LPT2 or LPT3, try to use LPT1 that should be the faster port, and where it may works better.  If it works well in LPT1 but not in LPT2 or LPT3, read about the 74HCT14 installation. In my particular case, the installation of that chip was necessary to work at LPT2.  The 74HCT14 is an improvement, so I would install it anyway.





In the COMPARE function, the ISPDOS reads the file specified and compare byte by byte with the contents of the '8252's Flash/Eeprom. In case of some mismatch, it will stop and reports both byte values as well the address of error.  This command is nice to test the operationality of the LPT2, LPT3.





A kind of a bar-graph shows the progress of the reading/writing or compare.








WARNING


In the READ command, the ISPDOS reads the '8252 memory and writes the PC file.  Any previous existent file with the same name is erased without warning.








BINARY FILES


If almost all assemblers create an Intel HEX file format, why I use binary files?  Because sometimes you want to manually change some in those files before write it to the '8252, what is the case of the Eeprom contents.  Sometimes you want to include serial number, date, some list of numbers or something like that, and do it directly in a Intel HEX format is not for my nervous.








IF YOU DON'T LIKE IT


Just delete the program from your hard-disk, see if I care.  








IF YOU LIKE IT


Keep the program and use it, tell all your friends and neighbors about it, even to people that don't like computers or electronics at all, post announcements about it at the women's association of your neighborhood, then as a notorious contribution send me a check of 1 million dollars, you would be changing my life so much... :)








IF YOU REALLY ENJOY IT


If you enjoy so much and feel some kind of gulty to use for free a program that took me hours of programming, while you were watching TV, send me a check in the ammount of $5.00, or $5,000.00, you choose, so I could feel motivated to do it again, and you will not feel gulty next time.








DISCLAIM


Hey, If during the use of this program your computer burns out in big red flames and releasing green or any other color smoke, it is not my fault, just call the firefighters and hope for the best.  The same apply if the '8252 cracks in the middle and smokes out a nice blue arabic figure offering you three wishes, it is YOUR problem (remember my check).  If you think it is somebody else problem, or want to blame someone, try and call Atmel support team...  :)





Wagner Lipnharski. - Feb 11 1999





have fun.





